SUMMARY It has been suggested that diffuse changes in epithelial mucins may help to identify a subgroup of patients with ulcerative colitis who are at increased risk of developing colorectal cancer. Colonoscopic biopsy specimens were taken from 11 colitic patients shortly before colectomies were performed, in which cancer was identified. These patients were matched to colitic patients without cancer for age, sex, and duration of disease. Sections were stained with high iron diamine and alcian blue (HID-AB), mild periodic acid Schiff, and for peanut lectin binding sugar sequences. The sections were assessed blindly and graded semiquantitatively. Most showed ulcerative colitis in remission or mild active disease. There were no differences between the study and control groups. Metaplastic foci were more common in the group who had cancer. These showed increased staining of mucus by mild periodic acid Schiff and increased binding by peanut lectin to the supranuclear (Golgi) zone. Epithelial dysplasia (detected in four of the patients with cancer showed focal intense binding by peanut lectin to cytoplasm, mucus, and glycocalyx. Although dysplasia differed histochemically from normal tissue, special techniques did not facilitate its diagnosis.
Patients with long standing extensive ulcerative colitis are at increased risk of developing colorectal cancer.'
The cumulative probability may be calculated retrospectively, but such an exercise tends to inflate the magnitude of risk. Some recent studies have indicated that the risk may be considerably lower than earlier estimates have suggested.2 3 Clearly, it is important to find more selective markers so that only a small number of patients need be subjected to intensive follow up surveillance. Epithelial dysplasia is one such marker,' but there are considerable problems with regard to its sampling, sensitivity, and histopathological recognition and grading.4
It has been suggested that diffuse changes in epithelial mucins may help to identify colitic patients who are at increased risk of colorectal cancer. Filipe and colleagues recently reported an abnormal switch from goblet cell sulphomucin to sialomucin in the rectal stump biopsy specimens of six of eight patients with colitis who had previously undergone total colectomy and ileorectal anastomosis, but who subsequently went on to develop rectal cancer.' This finding was regarded as a more sensitive indicator of cancer than epithelial dysplasia and as a useful adjunct to routine haematoxylin and eosin staining. In Accepted for publication I I December 1985 a prospective study of patients with long standing colitis Boland et al found that abnormal goblet cell glycoconjugates, shown by peanut lectin binding, heralded the onset of neoplastic change.6 It has also been shown, by both biochemical and histochemical means, that the sialic acid content of goblet cells is changed in patients with ulcerative colitis.7 Possibly, such a loss of side-arm 0-acetyl substituents may be especially severe in patients at increased risk ofcancer, particularly as the same biochemical lesion occurs during the course of neoplastic transformation.89
This study aimed to assess the value of the mucin and lectin histochemical methods described above by comparing colonoscopic biopsy specimens from patients with ulcerative colitis complicated by cancer with those from a group of patients without cancer matched for age, sex, and duration of disease.
Material and methods
The study group included 10 patients with long standing colitis from the follow up programme at St Mark's Hospital. Colonoscopic biopsy specimens were taken from these patients shortly before they received a colectomy that led to a final diagnosis of carcinoma. An eleventh patient who did not belong to this series, but who nevertheless had received a colonoscopy and 393 394 mucin histochemical techniques. Sections were assessed without knowledge of the clinical history and the sections stained with haematoxylin and eosin were reviewed last. Table 3 shows how scoring was achieved. Each biopsy specimen was scored and the average score for a colonoscopic series recorded.
Results
Scoring for the HID-AB reaction was relatively straightforward. There was no difference between the study and control group (Contingency x2, p = NS) (Table 4 ). Abnormal secretion of sialomucin was associated with active inflammation in four cases (Fig. 1 *Dysplastic foci excluded; tmetaplastic foci excluded no association with this change. On the other hand, metaplastic foci that occurred in eight patients from the study group and three from the control group were always positive with mild periodic acid Schiff. These foci were characterised by crypt serration, and, more importantly, by a prominent population of columnar mucous cells (Fig. 3) . Mild periodic acid Schiff positive mucus was found in the cell apex of columnar cells, but little or none could be detected in the Golgi zone. Goblet cells were also positive.
Changes in glycoconjugate as shown by PNL staining seemed to be more closely associated with an underlying morphological change. Normal mucosa showed either no staining or staining apparently confined to the Golgi zone of crypt base columnar cells (Fig. 4) . Increased staining of the columnar cell Golgi zone was seen in metaplastic foci (Fig. 5) . Columnar cell apical mucin droplets and goblet cells in metaplastic foci were sometimes PNL positive but this was usually a focal occurrence. Dysplastic epithelium usually showed cells that were intensely positive for PNL, but this was often a patchy or focal finding (Fig. 6 ). Dysplastic and metaplastic foci were graded separately; for the remaining biopsy specimens no differences were found between the control and study group (Contingency x2', p = NS) (Table 4) . It is notable, however, that one patient from the study group produced a morphologically normal biopsy specimen, in which the goblet cells were intensely positive for PNL.
Discussion
Diffuse changes in epithelial mucus may precede or accompany malignant change in patients with ulcerative colitis. Colonoscopic biopsy specimens from 11 patients with colitis and cancer were matched to 11 colitic patients without cancer for age, sex, and duration of disease. Sections were stained to show a change from sulphomucin to sialomucin, loss of 0-acetyl sialomucin, and increased expression of ("cancer-associated") PNL binding sugar sequences. (Fig. 3) . They resembled the common metaplastic polyp. Metaplasia is well documented in ulcerative colitis, and, interestingly, the commonly acquired metaplastic (hyperplastic) polyp shows iden-398 tical mucin changes.17 A further point of similarity between metaplasia in ulcerative colitis and the common metaplastic polyp is the increased expression of PNL binding sugar sequences. 18 There is disagreement regarding the normal pattern of PNL binding with colorectal epithelium. Some workers find no binding18 whereas others report a positive reaction within the goblet cell Golgi zone.'9 We found a positive reaction within normal or near normal colonoscopic biopsy specimens. This seemed to be confined to the columnar cell population particularly of the lower crypts and was mainly evident in the Golgi zone. A recent study of the rat small intestinal columnar cell showed the presence of various lectin binding sugars in the Golgi zone by ultrastructural immunolocalisation.20 The secretion of glycoproteins by intestinal columnar cells has, in fact, been shown on numerous occasions,2' although this fact is not generally known. PNL is usually stated to bind specifically to the core sugar sequence Gal '-c' Gal NAc, but, in fact, also binds to other sugar sequences located within the glycoprotein backbone (Table 2) .22 In metaplastic foci glycoprotein synthesis by the columnar cell population increases. This is evidenced not only by increased PNL within the Golgi zone, but also by the presence of mild periodic acid Schiff positive mucus in the apical cytoplasm (Fig. 3) . It seems likely that the transport of mucus from the Golgi zone (PNL positive, mild periodic acid Schiff negative) to the cell apex (PNL negative, mild periodic acid Schiff positive) is associated wittl1he attachment of terminal sugars that include NANA.
In this study foci of metaplasia were more common in the study group (eight cases) than the control group (three cases) (x2, p > 005). The true prevalence of the common metaplastic polyp has been established only comparatively recently by means of meticulous examination of necropsy material. These studies show that the prevalence of metaplastic polyps varies geographically in parallel with the incidence of colorectal cancer in high and low risk populations.23 Furthermore, metaplastic polyps are more common and more likely to be multiple in patients with adenomas.23 It has therefore been suggested that the metaplastic polyp could be a marker for an environmental factor implicated in the process of neoplastic transformation24; this idea could be extended to include the presence of the similar lesions in patients with ulcerative colitis. Further research in this area is required.
